Background and Aim: Cervical trauma is a major injury and although using cervical collar is the standard measure in trauma patients, it is not usually applied properly. This study aimed to examine the effect of education on the knowledge of paramedic staff regarding cervical collar use in patients with head and neck injuries.
Introduction
rauma accounts for 10% of the world's deaths [1] . Reports indicate that 2% to 4% of trauma patients have cervical spinal injuries, and 20% of them suffer from traumatic cervical spinal cord injuries, 10% show at multiple level injuries, and 10% have only ligament injury [2, 3] . The cervical trauma is caused by car accident, falling, violence, quarrel, and sports injuries that can lead to death by airway obstruction and asphyxia [4] .
The cervical collar is one of the most effective appliances to reduce injuries in cervical trauma. The main purpose of using a cervical collar is to immobilize the neck. Depending on the cervical collar type, the degree of the immobilization is variable [5, 6] . The cervical collars are among the important tools for pre-hospital care in patients with trauma. In fact, using the cervical collar is so important that its application is explicitly emphasized in the criteria of the ABC in major trauma, along with maintaining the airway as the first step. The cervical collar plays a major role in immobilizing the potential unstable spinal cord and preventing secondary damage. Millions of trauma patients undergo cervical immobilization by wearing a collar every year [4] .
It is estimated that 3% to 25% of spinal cord injuries are secondary to the injured transportation and their support [7] , which can occur due to inappropriate management during pre-hospital care or at the beginning of hospital admission [8] .
The potential cervical injury should be considered in all patients with driving accident-induced injuries. Therefore, preventing damage to this area through adequate protection of the neck is so vital during transporting the patients to the hospital [9, 10] . One of the most common injuries in driving accidents is blunt neck trauma, in which the head first suddenly moves backward and then forward (whiplash injury). This type of cervical damage is not detected in X-ray imaging in 50% of cases, while a spiral CT scan is diagnostic [10, 11] .
Diagnosing spinal injuries in patients with trauma during the initial examination is difficult, because most patients are unconscious due to multiple injuries, or under sedative drugs or pain-killer medications. Therefore, early diagnosis of spinal injuries in the emergency departments is very important in determining diagnostic tests and timely treatment and preventing spinal cord injuries [12] .
Using the appropriate type of collar and its correct application based on the scientific indications to prevent further neuromuscular damage are of high importance in patients with head and neck lesions. In most parts of the world, paramedic staff is the first health professionals to visit traumatic patients, and responsible for maintaining the stability and immobilization of the neck before transporting them to healthcare centers [6, 13, 14] . Therefore, this study was designed and conducted to assess the knowledge of paramedic staff about using the cervical collar in patients with head and neck trauma.
T

Highlights
• A cervical collar is not usually applied properly in trauma patients.
• Educating paramedics on the knowledge of cervical collar use in patients with head and neck injuries is necessary.
• The results of pre-education knowledge survey showed that most paramedics had moderate knowledge and less than 10% had sufficient knowledge of using the cervical collar.
Plain Language Summary
This study emphasizes that after holding educational courses for pre-hospital emergency personnel, their knowledge of using cervical collar increased. The primary goal was to study the theoretical knowledge of the paramedics in addition to their practical knowledge. We concluded that it is essential that the theoretical knowledge of this group and similar medical groups has to be re-examined, which would ultimately improve their theoretical and practical performance, and consequently, the injured patients are transferred to medical centers with better safety.
Methods & Materials/Patients
In this quasi-experimental study, all of the personnel employed in the Pre-hospital Emergency Departments in Rasht City were included. The instrument for data collection was a two-part questionnaire. The first part collected paramedics' demographic characteristics of age, work experience, and education. The second part included 15 questions about the terms and conditions for using the cervical collar. For each correct answer, a score of one was considered, and an incorrect answer did not receive any score. Finally, the score of each person was calculated by adding all obtained scores (minimum=0 and maximum=15). Those who gained less than 66% of the total score entered the second phase of the study, and the rest were excluded from the study.
To check the validity of this tool, a panel of experts including 10 people consisting of 7 emergency specialists, 2 neurosurgeons, and 1 anesthetist was used. The Content Validity Ratio (CVR) was examined for the necessity of the Content Validity Index (CVI) and the clarity of the questions. CVR more than 62% was obtained for each of 15 items of the questionnaire. Therefore, it had high and relevant validity according to the Lawshe Table. The CVI in most questions was for more than 90%.
CVI for some questions was between 80% and 90%, which were revised partially. The questions with the CVI between 70% and 80% were revised completely. Eventually, the validity of the tool with 15 items was confirmed after the revisions. Richardson coefficient 20 was used to determine the internal consistency of the questions for measuring the level of knowledge of the EMS unit on the use of collar in cervical spine stability. The Richardson coefficient 20 was obtained 0.72. Therefore, the above questions had an appropriate convergence for measuring the knowledge of the personnel. The equivalent forms were used to assess the questionnaire's reliability. In this method, the sequence of questions in the equivalent form 2 was different from that in the equivalent form 1. The test-retest reliability coefficient was 0.91, which indicated the reliability of the tool.
Those with a low and intermediate level of knowledge (paramedics who gained less than 66% of the total score) were directly trained by the emergency medicine resident at their own base in an hourly educational session. Also, instructional CDs, including materials on how to use the cervical collar were distributed among them. After two weeks, their knowledge was measured by a written test.
By comparing the scores before and after the education, the effectiveness of the intervention was assessed.
Results
In the current study, the knowledge of 102 EMS staff of Rasht City, Iran regarding the use of cervical collar in patients with trauma was studied. All samples were male. Their Mean±SD age and work experience were 38.8±7.5 and 12.6±6.5 years, respectively. A total of 41 (40.2%) had diplomas, 18 (17.6%) associate degree, and 43 (42.2%) bachelor's degree or higher. Table 1 presents the knowledge score of the subjects in using a cervical collar before and after educational intervention based on their answers to each question.
The results of pre-education knowledge survey showed that the majority of the study participants, i.e. 71 (69.6%) individuals had moderate knowledge (score between 33.3% and 66.6%), 27 (26.47%) had low knowledge (score less than 33.3%), and only 4 (3.9%) had sufficient knowledge (score more than 66.6%) regarding the use of cervical collar. The Pearson correlation coefficient showed no statistically significant relationship between the level of knowledge of personnel with their age, work experience, and education (P>0.05).
After education, knowledge survey on the two weak and moderate groups (n=98, 96.1%) showed that 73 (74.5%) individuals had a good level of knowledge and 25 (25.5%) individuals had a moderate level. None of the samples had weak knowledge ( Table 2) . Comparison of the scores before and after the education showed that the Mean±SD scores of knowledge after education improved (7.67±2.1 vs. 14.52±1.68). Changes in the score (6.85±1.97) were statistically significant based on the paired t-test (Table 3) .
Discussion
Most pre-hospital emergency systems around the world use cervical collars for patients with significant injuries [15] . In order to prevent secondary damages, spinal immobilization is performed by the cervical collars as the main care in trauma patients in the past few decades [16] . Since very little evidence was found on the assessment of the knowledge of emergency medical personnel in Guilan Province, this study was conducted to determine the knowledge level of medical emergency personnel in Rasht City, regarding using the cervical collar for traumatic patients.
In our study, all paramedics were male with a Mean±SD age of 38.8±7.5 years. Most of them had bachelor's degree with a Mean±SD work experience of 12.6±6.5 years.
The primary results before education showed that only 3.9% of the subjects had a good knowledge level, and Ziabari et al. studied on the knowledge and practice of medical staff about cervical collar in traumatic patients. Their results were consistent with our study results. They studied 80 medical staff with a Mean±SD age of 25.93±1.02 years, of which 72.2% were women. Mean±SD score of knowledge and practice of the participants was 11.5±2.7 and 16.5±2.3 years, respectively.
The worst lack of theoretical knowledge comprised predictor factors of the spinal cord and cervical injuries (98.8%), the importance of injury (95%), the maximum permitted the length of use of cervical collar (91.3%), and inappropriate measures (91.3%). Also, the worst lack of practical knowledge was related to leveling external auditory meatus with shoulder after attaching the cervical collar in children (98.8%), placing a protective pad behind the chest after attaching the cervical collar in children (95%), and employing at least three individuals when attaching cervical collar, and spinal column immobilization before attaching cervical collar (65%). The findings of the study indicated that the level of knowledge and practice about using cervical collar were intermediate to poor in more than 70% and 60% of paramedics, respectively [14] .
In the study of Kreinest et al. the Mean±SD age of the participants was 34.5±10.3 years. The majority of the personnel were rescue workers (80.8%) and emergency medicine doctors (12.5%). Their Mean±SD working experience was 11.1±8.9 years. About 11% of them attached the cervical collar correctly on a medical moulage. The most common mistake (66%) was related to the incorrect adjustment of the cervical collar size [6] .
The low level of knowledge can result in serious complications for the patient's life, since about 3% to 25% of the cases of spinal cord injuries are secondary and happen due to inappropriate management, such as the lack of immobilization in the spinal cord during pre-hospital or hospital care. Spinal cord injury leading to permanent damage in the cervical area is a potential threat to the traumatic patient's life. It is also one of the causes where negligence on the part of the emergency staff and the occurrence of a complication has a legal burden.
Using a cervical collar in the pre-hospital phase reflects the high quality of care for patients with trauma. Using the cervical collar is recommended in many guidelines such as Advanced Trauma Life Support (ATLS) and Prehospital Trauma Life Support (PHTLS). In many protocols, pre-hospital emergency staff cannot transfer trauma patients to the hospital emergency unit without attaching the cervical collar [4] . Therefore, given to the low level of personnel knowledge and the importance of using a cervical collar, the need for educational intervention is justified. Statistical analyses of the present study showed no significant relationship between the level of knowledge of personnel with their work experience and their education, which is consistent with the results of Kreinest et al. study [6] .
Analysis of post-education data indicated that proper education had a positive impact on improving the level of knowledge about how to use the cervical collar so that most paramedics had gained good knowledge. Therefore, the emergency personnel, especially the pre-hospital emergency staff, should continue and refresh their knowledge regarding the use of the cervical collar. It is also necessary to include continuing education credits on spinal immobilization in the current curriculum [13] . In many other studies, the impact of the education and subsequent enhancement of individuals' knowledge have been proven [17, 18] .
This study had some limitations. Firstly, few demographic factors were studied. We avoided extending the questionnaire due to lack of time for pre-hospital emergency personnel to fill in the questionnaire and having a high number of respondents. Secondly, most of our study participants had a bachelor's degree or higher, but a lot of paramedics had a diploma. Given that they do not have a proper academic knowledge of cervical and spinal cord injuries, health policy makers need to hire trained and specialized staff, especially in the prehospital care settings, and improve primary care quantitatively and qualitatively.
Strong points of our study were as follows: This research assessed the knowledge of personnel regarding the cervical collar for the first time. In the reports and other similar studies, the method of attaching the cervical collar and its practical use were mainly focused on the use of cervical collar in triage patients, while in the present study the level of knowledge of personnel about using cervical collar, as well as the importance and impact of education on the level of knowledge of personnel were evaluated. Next, the education was provided by an emergency medicine resident lecturing at each base along with giving the educational CD-ROM. Using the multimedia educational package can have a more lasting impact compared to giving lectures [19, 20] .
Currently, some reports indicate the contradictory results in using the cervical collar. It has been proved that the disadvantages of using cervical collar are more than its benefits, so we can simply stop using it. Complications such as a significant increase in intracranial pressure and cerebral edema development [10, 11] , reduced ability to open the patient's mouth, which in turn could endanger airway management, as well as the deterioration of the neurological symptoms of patients with chest trauma, who used the cervical collar, have been observed [5, 21, 22] . Therefore, pre-hospital emergency staff should be able to identify and manage the proper protocol for using the cervical collar for patients with trauma. These patients should not only be fixed with a single cervical collar but also should be immobilized on the spinal board with blocks and belts [4] .
Since the impact of education is significant, it is suggested that pre-hospital emergency staff be provided with continuing education courses for the training of various emergency procedures. It is also recommended that larger sample size be used to evaluate the performance of emergency staff in order to care for patients with trauma in future studies.
Conclusion
Our study indicates that after holding educational courses for pre-hospital emergency personnel, their knowledge on using cervical collar increased and 74.5% of the personnel had gained a good level at the knowledge. Therefore, the results show that education on using cervical collar is so vital. Our study showed that pre-hospital emergency staff knowledge on the use of cervical collar increased after holding training courses for them, and it turned good in 74.5% of the staff. Therefore, the education on using cervical collar is crucial, and the increase in knowledge on using the cervical collar and similar training play a significant role in improving the performance of EMS personnel before transporting the injured patients to the hospitals.
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